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Abstract
· AIM: To evaluate the application of ultrasound
biomicroscopy (UBM)intheexaminationoflacrimal
canaliculardiseases,andtoinvestigateUBMimage
characteristicsoflacrimalcanaliculiindiseasestates.
· METHODS:Sixtycases (63eyes,69canaliculi)of
lacrimalcanaliculardiseaseswereenrolledthatincluded
32patients(32eyes,32canaliculi)withchroniclacrimal
canaliculitis,18patients (18eyes,18canaliculi)with
previouslacrimalcanalicularlaceration,9patients(12
eyes,18canaliculi)withcongenitalabsenceoflacrimal
punctaandcanaliculi,and1case (1eye,1canaliculus)
ofcanalicularmass.Thepatientswereexaminedusing
UBM,anddisease-specificfeaturesoftheUBMimages
werenoted.
· RESULTS:UBMimagingoflacrimalcanaliculiin
chroniccanaliculitispatientsshowedobviousectasiaof
thelacrimalcanalicularlumen.Dot-likemoderateechoic
signalsweredetectedonsomeectaticluminaofthe
lacrimalcanaliculus.Somelumen-likestructuresofthe
lowerlacrimalcanaliculuswereobservedin2(2eyes,2
canaliculi)ofthe9patients (12eyes,18canaliculi)with
congenitalabsenceofthelacrimalcanaliculus.Ofthe18
patients (18eyes,18canaliculi)withpreviouslacrimal
canalicularlaceration,thelaceratedendonthenasalside
ofthelacrimalcanaliculuswasdetectedonlyin14
patients(14eyes,14canaliculi).
·CONCLUSION:UBMcanbeusedtoevaluatelacrimal
canaliculardiseasesandcanprovideanimagingbasis
forthediagnosisoflacrimalcanaliculardiseases.
· KEYWORDS: lacrimalcanaliculus; ultrasound
biomicroscopy; lacrimalcanalicularcalculus; previous
canalicularlaceration;congenitalabsenceofcanaliculus
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INTRODUCTION
T
heapplicationofanimagingtechniquethatcanclearly
displaythestructureofthelacrimalcanaliculuswould
facilitatethediagnosisoflacrimalcanaliculardiseases.
Consideringthesuperficialpositionandelaboratestructure
ofthelacrimalcanaliculus,thefrequentlyusedimaging
techniques,suchasdacryocystography,B-scanultrasound,
computedtomography (CT),magneticresonanceimaging
(MRI),andradioisotopescanning,fortheexaminationofthe
lacrimalductcannotclearlydisplaythelacrimalcanaliculus.
Recentyears,transcanalicularendoscopyhasfacilitatedthe
examinationoflacrimal canaliculitodetect lesion
conditions,suchasstenosis,stone,polyp,
[1,2].However,
thetechniquecannotidentifyfeaturessuchasalacrimal
canaliculuswithcongenitalabsenceofthelacrimalpuncta,
anobstructedlacrimalcanaliculus,aswellastherelationof
thesefeaturestotheirsurroundingtissues.Ultrasound
biomicroscopy(UBM)isanon-invasivetechniquein
ophthalmologyandhasbeenwidelyappliedintheevaluation
ofdiseasesoftheanteriorsegmentoftheeye
[3-7].Duetoits
highresolution,UBMhasapotentialtobeanideal
techniquefortheimagingexaminationofthelacrimal
canaliculus.Inrecentyears,UBMhasbeenusedinthe
examinationofnormallacrimalcanaliculusandinthe
detectionoflacrimalcanaliculardiseases
[8-13];however,the
samplesizesofthesestudiesweresmall.Inthepresent
study,weexamined60patients(63eyes)withlacrimal
canaliculardiseaseandpreliminarilyexaminedthefeatures
ofUBMimagesofseveralcommontypesoflacrimal
canaliculardiseases,soastoprovideanimagingbasisforthe
diagnosisoflacrimalcanaliculardiseases.
SUBJECTSANDMETHODS
Subjects Atotal60patients(63eyes,69canaliculi)with
lacrimalcanaliculardiseasewereenrolledinthisstudy.
Including24males(25eyes,28canaliculi)and36females
(38eyes,41canaliculi),allofthemwereChinese,aged
between18and82y,withameanageof41.5y.Ofthetotal
participants,32patients(32eyes,32canaliculi)withchronic
lacrimalcanaliculitis,18patients(18eyes,18canaliculi)
withpreviouslacrimalcanalicularlaceration,9patients(12
eyes,18canaliculi)withcongenitalabsenceoflacrimal
punctaandcanaliculi,and1case (1eye,1canaliculus)of
canalicularmass.Thisstudywasconductedinaccordance
withtheDeclarationofHelsinkiandwasconductedwith
approvalfromtheEthicsCommitteeofArmedPolice
GeneralHospitalofChina.Writteninformedconsentwas
obtainedfromallparticipants.Subjectswhometthe
659followingcriteriawereexcludedfromthestudy:1)subjects
whohadacutelacrimalcanaliculitisoracuteonsetofchronic
lacrimalcanaliculitis;2)subjectswhohadothertypeof
acuteandchronicinflammationoftheeyes,suchas
hordeolum,keratitis, ;3)children;4)subjectswhohad
severesystemicdisorders;and5)subjectswhowere
unwillingtoparticipateinthestudy.
Methods Thesubjectswereaskedtolieinthesupine
position,andoxybuprocainehydrochlorideeyedrops(4g/L)
wereappliedtothestudyeyesonceevery5min.Thiswas
repeatedthreetimestoanesthetizetheocularsurface.The
subjectswore eyecupsmadebythemodificationof
swimminggoggles (Figure1),whichwerefilledwith
physiologicalsalineinjection
[13,14] .Tostretchtheexamined
canaliculus,thestudyeyeswerekeptontheinfratemporal
regionwhenexaminingtheupperlacrimalcanaliculus,and
onthesuperotemporalregionwhenexaminingthelower
lacrimalcanaliculus.TheultrasounddetectoroftheSW-3200
full-scaleUBM(TianjinSuoweiElectronicTechnologyCo.,
Ltd.,Tianjin,China,theresolutionis40 滋m,thefrequency
is50MHz)wasplacedontheeyeregionwherethelacrimal
canaliculuswaslocated,indicatrixwaskeptverticaltothe
palpebralmargin.Thedetectorwasfirstplacedonasite
about5mmlateraltothelacrimalpunctumandthenslowly
shiftedtothemedialcanthus.andthecanalicularevaluation
inbothverticalandhorizontalscanning.Thecharacteristics
oftheUBMimagesofchroniclacrimalcanaliculitiswere
observedandcomparedwiththefindingsduringsurgery.
Thepresenceofthelacrimalcanaliculusinthepatientswith
congenitalabsenceof lacrimalpunctawasdetected.
Similarly,thepresenceofalaceratedendonthenasalsideof
thelacrimalcanaliculuswasalsodetectedinpatientswith
previouslacrimalcanalicularlaceration.Allexaminations
werevalidatedbysurgery.
RESULTS
Chronic Lacrimal Canaliculitis Complicated by
LacrimalCanalicularCalculus Ofthe32patients(32
eyes,32canaliculi)withchroniclacrimalcanaliculitis
complicated bylacrimalcanalicularcalculus UBM
examinationrevealedobviousectasiaofthelumenofthe
lacrimalcanaliculus(Figure2A)andremarkablesymptoms
ofsuppurationin28patients;adot-likemoderateechoic
signalwasfoundontheectaticlumenofthelacrimal
canaliculus(Figure2B).
CongenitalAbsenceoftheLacrimalCanaliculus Nine
patients(12eyes,18canaliculi)withcongenitalabsenceof
lacrimalpunctaandcanaliculimanifestedwithtearsinboth
eyessincechildhood.Slit-lampexaminationrevealed
absenceoftheupperandlowerlacrimalpunctainbotheyes
in3patients(6eyes,12canaliculi),revealedabsenceofthe
lowerlacrimalpunctainoneeyein4patients(4eyes,4
canaliculi),revealedabsenceoftheupperlacrimalpunctain
oneeyein2patients(2eyes,2canaliculi),andnotraceof
lacrimalpunctumwasdetected.UBMexaminationshowed
nolacrimalcanaliculusin7patients(10eyes,16canaliculi)
(Figure3A),whereaslacrimalcanalicularstructurewas
observedattheproximalsegmentofthehorizontalpartof
thelacrimalcanaliculusintheother2patients (2eyes,2
canaliculi);however,thelumenofthelacrimalcanaliculus
wasnotdistinct(Figure3B),andthelumen-likestructure
wasnotdetectedatthedistalsegmentofthehorizontaland
verticalpartofthelacrimalcanaliculus.
LacrimalCanalicularMass Onecase(1eye,1canaliculus)
withlacrimalcanalicularmasshadmucoidsecretionsinthe
lefteyeforaweek.Thecasehadundergonelacrimalduct
intubationduetonasolacrimalductobstructionoftheleft
eye,andthisonsetofmucoidsecretionsoflacrimal
canalicularmassoccurredon7dafterextubation.TheUBM
examinationrevealedthatthegloboidmass(measuringabout
0.99 伊0.87 伊0.68-mm
3),withmoderateechoicsignal,even
density,andbroadbasement,protrudedfromthelumenof
thelacrimalcanaliculus,andthebottomofthemasswas
connectedwiththewallofthelacrimalcanaliculus(Figure4).
Thismassremoved operation,andit'shistopathology
resultwascanalicularpapilloma.
Figure1Modifiedswimminggoggleservingasaneyecup.
Figure2CharacteristicsofUBMimagesofchroniclacrimal
canaliculitis A: Thearrowshowsectasiaofthelacrimal
canaliculus;B:Thearrowshowsectasiaofthelacrimalcanaliculus,
andthedoublearrowsshowthedot-like,moderateechoicsignalsin
thelumenofthelacrimalcanaliculus.
Ultrasoundbiomicroscopyofcanaliculardiseases
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PreviousLacrimalCanalicularLaceration Ofthe18
patients (18eyes,18canaliculi)withpreviouslacrimal
canalicularlaceration,14patients(14eyes,14canaliculi)
hadskinscarringapproachingthetemporalsideofthe
horizontalpartofthelacrimalcanaliculus,withoutobvious
medialcanthaldeformity.Thelaceratedendonthenasal
sideofthelacrimalcanaliculuswassuccessfullyvisualized
intheUBMimages,anditwasgenerallypositionedthrough
measuringtheverticaldistancesbetweenthelaceratedend
andtheskinsurface,aswellasthepalpebralmargin(Figure5).
Theother4patients (4eyes,4canaliculi)hadskinscarring
approachingthenasalsideofthehorizontalpartofthe
lacrimalcanaliculus,withobviousmedialcanthaldeformity.
Inthesepatients,UBMcouldnotdetectthelaceratedendon
thenasalsideofthelacrimalcanaliculus.
DISCUSSION
Thenormallacrimalcanaliculusislocated2-5mmunderthe
skin(superficiallylocatednearthepunctumanddeeply
locatedneartothesac)withadiameterof0.3-0.5mm.As
non-invasivetechniqueinophthalmology,UBMwiththe
frequencyof50MHzhasaresolutionofabout40 滋manda
penetrabilityofabout4-5mm.Duetoitshighresolution,
UBMmightbecomeanidealtechniquefortheexamination
ofthelacrimalcanaliculus
[13].
Chroniclacrimalcanaliculitisisrarelydetectedinclinical
practiceandaccountsfor2%ofthelacrimalductdiseases
[14].
Inpatientsofchroniclacrimalcanaliculitis,noabnormality
ornomildrednessandswellingontheskinwasobserved
surroundingthelacrimalcanaliculus,andpuswasdetectedif
theskinwaspressedorabeandreg-likesubstancewas
detectediftheskinwassqueezed.Inspiteofthesedistinct
clinicalcharacteristicsofchroniclacrimalcanaliculitis,
misdiagnosisand misseddiagnosisoftenoccur
[15-17].
Currently,thediagnosisofchroniclacrimalcanaliculitisis
mainly basedontheclinical manifestationsandthe
clinicians'experiences,whichlackanobjectivebasis.Inthe
currentstudy,28outofthe32patientswithchroniclacrimal
canaliculitisdisplayedUBMfeaturesthatwereconsistent
withpreviousstudies,andnodot-likemoderateechoic
signalswereobservedinthecanalicularluminaof4patients
[11].
Onepossibilityforthisfindingisthatvariouscomponentsof
theyellowandwhitegranularsubstancesmayhaveledtothe
formationofdifferentfeaturesinUBMimages.However,
furtherstudiesarerequiredtoinvestigatethecomponentsof
theyellowandwhitegranularsubstancesandtheimaging
characteristicsofUBM.
Congenitalabsenceofthelacrimalcanaliculus,whichis
oftencomplicatedbytheabsenceoflacrimalpuncta,isa
commoncongenitalabnormalityofthelacrimaldrainage
system.UBMexaminationwasperformedin9patientswith
congenitalabsenceofthelacrimalcanaliculus,andthe
examinationresultswerecomparedwiththoseof
intraoperativeobservations.Theresultsdemonstratedthe
completeabsenceofthelacrimalcanaliculusin7outof9
Figure3UBMimagesofthecongenitalabsenceofthe
lacrimal canaliculi A: Congenitalabsenceofthelacrimal
canaliculi. Therewasno lacrimalcanaliculus-likestructure
observedintheregionwherethelacrimalcanaliculuswaslocated;
B:Congenitalpartialabsenceofthelacrimalcanaliculi.Thearrow
showsthelumen-likestructureattheproximalsegmentofthelower
lacrimalcanaliculus.Thelumen-likestructureoftheupperlacrimal
canaliculuscouldnotbedistinctlyobserved.
Figure4ThearrowsshowUBMimagesofthelacrimal
canalicular mass A: Cross-sectionalview; B: Longitudinal-
sectionalview.
Figure5Thearrowshowsthelaceratedendonthenasalside
ofthepreviousinferiorlaceratedcanaliculus.
661patientswithcongenitalabsenceofthelacrimalcanaliculus;
howeverthecorrespondingUBMexaminationdidnotdetect
thelumen-likestructure.Inaddition,partialabsenceofthe
lacrimalcanaliculuswasobservedin2patients.Currently,
the diagnosisofcongenitalabsenceofthelacrimal
canaliculusismadeonthebasisoftheresultsderivedfrom
theexplorationofprobes,whichareinvasiveandpainful.
Therefore,UBMexaminationprovidesaneffectiveand
non-invasivetechniqueforthediagnosisofcongenital
absenceofthelacrimalcanaliculus.
Inthecurrentstudy,thefeaturesoftheUBMimagesof
lacrimalcanalicularmassincludedamoderateechoicsignal,
anevendensity,andabroadbasement,whicharesimilarto
theultrasoundcharacteristicsofapolyp.Inourstudy,the
lacrimalcanalicularmasswasdetectedafterlacrimalduct
intubation.Inadditiontochronicinflammation,long-term
mechanicalstimulationofthesiliconetubemaybeamajor
causefortheoccurrenceofthemass.Onlyoneclinicalcase
ofalacrimalcanalicularpapilloma,similartotheone
detectedinourstudy,hasbeenreported
[18].Thelacrimal
canalicularpapilloma detectedinourstudydidnot
approximatethelacrimalpunctum,leadingtoadifficultyin
clinicalobservation.Inaddition,itwasdifficultforusto
makeaclinicaldiagnosisduetotheatypicalclinical
symptomsandsignsmanifestedbythesubject.Nevertheless,
ourresultssuggestthatUBMexaminationcanserveasa
guideforthediagnosisoflacrimalcanalicularmass.
Itisgenerallyconsideredthatasearchforthelaceratedend
onthenasalsideofthelacrimalcanaliculusisthekeyfor
successfulsurgicalrepairofpreviouslacrimalcanalicular
laceration
[19-21].However,theformationofwoundscarand
lacrimalcanalicularcontracturemakeitchallengingto
searchforthelaceratedendonthenasalsideoftheprevious
laceratedlacrimalcanaliculus.UBMexaminationinboth
verticalandhorizontalscanningfacilitatesthesearchforthe
laceratedendonthenasalsideofthelacrimalcanaliculus
andenablespreliminaryunderstandingoftheconditionprior
toconductingsurgery.Inthepresentstudy,18patients
showedpreviouslacrimalcanalicularlaceration,andUBM
imagingdidnotdetectthelaceratedendonthenasalsideof
thelacrimalcanaliculusin4patients.Itisconsideredthatthe
severemedialcanthaldeformityandthedisorderedstructure
intheregionwherethelacrimalcanaliculusislocatedmay
affectthesearchforthelaceratedendofthelacrimal
canaliculus.Furthermore,thepresenceofaseverely
contracturallacrimalcanaliculusbelowthemedialcanthal
ligamentandthelimitedpenetrabilityofUBMmayaffect
thevisualizationofthelacrimalcanaliculusinUBMimages.
Inconclusion,UBMcanbeappliedintheexaminationof
lacrimalcanaliculardiseases,thusprovidinganimaging
basisforthediagnosisofthesedisorders.Thefurtherstudies
arerequiredtoimprovethecurrentUBMapparatusandthe
accuracyandsensitivityoftheUBMtechniqueinthe
examinationoflacrimalcanaliculardiseasesindeep-layer
tissues.
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